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Chapter 1

1 Compiling

VB-CDF distribution is packaged in a self-extracting installer. Once the installer is downloaded and run, all distributed
files, i.e., APIs, test programs, batch files, help information and the document, will be placed into a directory of choice,
and environment variables, PATH and CsharpCDFDir, are automatically set. If an older version already exists in
the host machine, the installer will try to remove it before the new one is installed.

To VB, CDF library is unmanaged code distributed in the native DLL. The distributed .DLLs were built from a 32-bit
(x86) Windows and they can be run on a 32-bit Windows via the x86-compatible Common Language Runtime (CLR),
as well as a 64-bit Windows under WOW64.

1.1 Namespaces

Several classes are created for VB applications that facilitate the calls to the native CDF DLL. The CDF
namespace has been set up to include these CDF related classes: CDFConstants, CDFException, CDFAPIs.
and CDFUtils. CDFConstants provides commonly used constants that mimic to those defined in the .DLL
CDFException provides the exception handling when a failed CDF operation is detected. CDFAPIs provide all (static)
public (and private) methods that VB applications can call to interact with the similar, underlining functions provided
by the CDF Standard Interface in the .DLL. CDFUltils provides several small utility tools. These classes are distributed
in the form of signed assemblies , as .DLLs. To facilitate the access to functions in DLL, each VB application
must use the “edf” namespace in order to call the VB-CDF APIs. The following namespaces should be included by
VB applications that call CDF APIs:

imports System

imports System.Runtime.InteropServices
imports CDF

1.2 Base Classes

CDFAPIs is the main class that provides the VB-CDF APIs. Class CDFAPIs inherits from CDFConstants class,
which defines all constants referenced by the CDF. A VB application, if inheriting from the CDFAPIs class, can call



all CDFAPIs methods and refer CDFConstants’ constants directly, without specifying their class names. CDFException
class inherits from VB’s Exception class and CDFUtils class inherits from CDFConstants class as well, .

1.3 Compiling with Compiler Options

If a test application, e.g., TestCDF.vb, resides in the same directory as all distributed .d1l files, the following command
can be used to create an executable

vbc /platform:x86 /r:CDFAPIs.dll,CDFException.dll,
CDFConstants.dll,CDFUtils.dll TestCDF.vb

vbc.exe, the VB compiler, can be called automatically from an IDE such as Visual Studio
.NET, or run from the command line if the PATH environment variable 1is set properly.
vbc.exe can be found in the Windows's .NET Framework directory,
<windows>\Microsoft.NET\Framework\v#.# (v#.# as v3.5 or in the latest release version).

/platform:x86 option is required for the Windows running 64-bit OS as VB-CDF is built on an x86 (32-bit)
platform.

When the VB-CDF package is installed, the PATH environment variable is automatically modified to include the
installation directory so the native CDF .DLL, dlledfesharp.dll , becomes available when a VB application calls
CDF functions. Once the executable, TestCDF.exe, is created, it can be run from any directory.

If the VB applications that call CDF APIs reside in the directories other than the VB-
CDF installation directory, the following compilation command can be used to create an
executable (.exe):

vbc /platform:x86
/1ib:%CsharpCDFDir%
/r:cdfapis.dll,cdfconstants.dll, cdfexception.dll,cdfutils.dll
TestCDF.vb

where environment variable CsharpCDFDir, the installation directory for VB-CDF package, .is set when the installer is
run.

When the executable is run, an exception of “FileNotFoundException” will be
encountered as CDFAPIs could not be loaded. It’s because the distributed CDF assemblies
are considered private in the .NET environment. The .NET Framework’s runtime, Common
Language Runtime (CLR), will not be able to locate the files 1if the application
resides in a different directory from the called assemblies. To make these assemblies
global so CLR can locate, they need to be placed in the Global Assembly Cache (GAC)
repository. Use the following steps to do so:

gacutil /i CDFConstants.dll
gacutil /i CDFException.dll
gacutil /i CDFAPIs.dll
gacutil /i CDFUtils.dll

gacutil.exe (Global Assembly Cache utility) is a Microsoft Software Development Kits (SDKs) utility that
can insert, list and remove the assemblies to and from GAC. Gacutil.exe usually can be found at <Program
Files>\Microsoft SDKs\Windows\v#.#\bin (v#.# as v6.0A or in the latest release version). Use “gacutil /u” to remove
assemblies of older versions form GAC.



ildasm.exe is another SDKs utility that can be used to browse the assemblies for information as versions, keys, etc..

1.4  Sample programs

A couple of sample programs are included for distribution. Qst2vb.vb and Qst2vb2.vb, the quick test programs
for VB. Qst2vb.vb uses the VB value type for data read and write to a CDF file. Qst2vb2.vb passes in the base class
objects for arguments while reading the data from a CDF. Qts2cEpoch.vb , Qst2¢cEpochl6.vb and
Qst2¢TT2000.vb are three sample programs that show how EPOCH-related functions are used. A batch file,
tocompileVB.bat, is distributed along with the sample programs. Execute it from a Command Prompt window to
compile the programs into executables (.exe). Run totestvb.bat to test the executables to make sure they all work
fine.






Chapter 2

2 Programming Interface

2.1  Item Referencing

The following sections describe various aspects of the programming interface for VB applications.

For VB applications, all item numbers are referenced starting at zero (0). These include variable, attribute, and
attribute entry numbers, record numbers, dimensions, and dimension indices. Note that both rVariables and zVariables
are numbered starting at zero (0).

2.2 Compatible Types

As VB and CDF .DLL may have different sizes of the same data types, e.g. long, the size compatibility must be
enforced when passing the data between the two. On 32-bit Windows, 4-byte long has been used all over in the CDF
.DLL. However, long in VB is defined as 8-byte. So, to make the size compatible, 4-byte integer is used, instead, in
VB for each long type variable in the .DLL. For CDF data of type CDF_CHAR, or CDF_UCHAR, it is represented by
a string in VB. They are not size compatible, so conversion, performed in the APIs, is needed between a character array
in .DLL and string in VB.

The VB-CDF operations normally involve two variables: the operation status, status, and the CDF identifier, id:

status All VB-CDF functions, except CDFvarNum, CDFgetVarNum, CDFattrNum and
CDFgetAttrNum, return an operation status. This status is defined as an integer in
.DLL and VB. The CDFerror method can be used to inquire the meaning of any
status code. Appendix A lists the possible status codes along with their
explanations. Chapter 5 describes how to interpret status codes.

id An identifier (or handle) for a CDF that must be used when referring to a CDF.
This identifier has a type of long in VB. A new identifier is established whenever a
CDF is created or opened, establishing a connection to that CDF on disk. This long
value is used in all subsequent operations on a particular CDF. The value must not
be altered by an application.



2.3 CDFConstants

CDF defines a set of constants that are used all over the .DLL. These constants are mimicked in CDFConstants class
with compatible data types.

2.4 CDF status

These constants are of same type as the operation status, mentioned in 2.2.
CDF_OK A status code indicating the normal completion of a CDF function.
CDF_WARN Threshold constant for testing severity of non-normal CDF status codes.

Status less than CDF_OK normally indicate an error. For most cases, an exception will be thrown.

2.5 CDF Formats

SINGLE_FILE The CDF consists of only one file. This is the default file format.

MULTI FILE The CDF consists of one header file for control and attribute data and one
additional file for each variable in the CDF.

2.6 CDF Data Types

One of the following constants must be used when specifying a CDF data type for an attribute entry or variable.

CDF BYTE 1-byte, signed integer.
CDF_CHAR 1-byte, signed character.
CDF_INT1 1-byte, signed integer.
CDF_UCHAR 1-byte, unsigned character.
CDF _UINTI1 1-byte, unsigned integer.
CDF_INT2 2-byte, signed integer.
CDF_UINT2 2-byte, unsigned integer.
CDF_INT4 4-byte, signed integer.



CDF_UINT4 4-byte, unsigned integer.

CDF_INT8 8-byte, signed integer.
CDF _REALA4 4-byte, floating point.
CDF_FLOAT 4-byte, floating point.
CDF _REALS 8-byte, floating point.
CDF _DOUBLE 8-byte, floating point.
CDF_EPOCH 8-byte, floating point.

CDF_EPOCH16 two 8-byte, floating point.

CDF_TIME TT2000 8-byte, signed integer.

The following table depicts the equivalent data type between the CDF and VB:

CDF Data Type VB Data Type
CDF_BYTE sbyte
CDF_INT1 sbyte
CDF_UINT1 byte
CDF_INT2 short
CDF_UINT2 ushort
CDF_INT4 integer
CDF_UINT4 uinteger
CDF_INTS8 long
CDF_REAL4 single
CDF_FLOAT single
CDF_REALS double
CDF_DOUBLE double
CDF_EPOCH double
CDF_EPOCH16 double(2)'
CDF_TIME_TT20001 long
CDF_CHAR string
CDF_UCHAR string

CDF _CHAR and CDF _UCHAR are considered character data types. These are significant because only variables of
these data types may have more than one element per value (representing the length of the string, where each element is
a character).

NOTE: Keep in mind that an long is 8 bytes and that an integer is 4 bytes. Use integer for CDF data types CDF _INT4
and CDF_UINTH4, rather th